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3. WASTE MATRIX PHYSICAL AND CHEMICAL 
COMPOSITION CHARACTERIZATION 

Thebukofthcstandwastcsconsistofpbysicalmkturcs of various materials and components 
~insolidf&n,withsomcabsorbcdliquids. Thisscctiondcscri~thcstoruiwastcinventoryin 
tamsofthcnlativemass6ractionsofthtcqmponcntsandmaterialswhichmakcupfhcbulkwastc~ 
An dmate of the chemical composition of those w&c matrix makriak is also provided.’ This infibmation 
represents best cstimatcs of the waste matrix composition to date based on cnginekng evaluation of previous 
characttrization documentation and available waste generator pracess’informatian. a information pm~&d 
in this section is based on work by Gale (1994)‘ and R&o (19%).b 

Figure 3-l and Table 3-l present summary distribution of the waste matrix by component for ALL+W 
and TRUW combined. Table 3-1 includes matrix identification codes per current DOE Waste Treatability 
Group GuidaIKP’ 

Design basis estimates for chemical analysis for each constituent comprising the general waste matrix 
are presented in Tables 3-53-3 and 34. Table 3-2 presents an estimate of chemical composition (elemental . 
plus water and inert) of the constituents defined in the appendices. Table 3-3 presents an estimation of 
chemical composition of the inert fkction of constituents listed in Table j-2 expressed as a fraction of the 
inert chemicals. Table 3-4 presents an estimation of chemical composition of the inert fraction of 
constituents listed in Table 3-2 expressed as a fkaction of the total cmstitutnt chemicals. 

Although not categorized as a stored INEL TSA waste stream, variable amounts of INEL RWMC soil 
may also be included for treatment as a result of re!rieval efforts. Tables 3-5,3-6,3-7 and 3-8 present typical 
characterization information for RWhK soil derived from actual soil sampks.” Table 3-5 presents particle 
size distribution and density information. Table 3-6 presents cation cxhangt capacity information 
Table 3-7 presents a mineral content analysis, and Table 3-8 presents a chemical content analysis of RWMC 
soil. 

Also, some soil from the Rocky Flats Plant past operations may be included as waste in the 
stored TSA waste. Tables 3-2, 3-3, and 3-4 present general estimated composition values for RFP soil. 
The detailed data in the appendices provide estimates of RFP soil content in the waste at the content 
code level. Tables 3-9, 3-10, 3-l 1, and 3-12 present additional characterization information for RFP 
soil derived from actual soil sampk” Table 3-9 presents particle size distribution and density 
information. Table 3-10 prwents cation exchange capacity information. Table 3-11 presents a mineral 
content analysis, and Table 3-12 presents a chemical content analysis of RFP soil. 

Both RWMC tid RPP soil can be subjectively categorized as being very abrasive to operating (e.g., 
mtating) machinery. 

a L. G. Gale, Estimated Waste Mati Compositions of ALLW for Treatment Design Basis, EDF IWPF-0047, February 
1994. 

b. B. D. Raivo, Estimated Waste Matriv Compositions of INEL stored waste, JZDF PSPI-OI 5546-14, 
December 15,1995. 
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hhtrix Fmction of totd ciimibaoa of totd 
code’ WasteUUltYiXCoUlUmd identified mass estimatal mass‘ 

s3113 
S3121 
S3112 

S3121 
S5410 

s3111 
S5450 
SS440 
s3114 
SSlll 
s5330 
s5330 
S5 123 
s3113 
s5330 
s3150 
s4100 
s5410 
SJ320 
S5123 
s5410 
s3117 
S5 126 
s3110 
x7211 
x7210 
s5311 
s3100 
s3113 
s3114 
s5122 
SSllO 
ss330 
ss330 
s3113 
s5310 
s5313 
S3121 
S3211 
s5310 
s3140 

form)1 
Grarp[Aqueaur~-l 
GIUUp[AStK!8tOS~8Ild 
indation] 
-P wd 
Group rAd=w 
GToup ~elex/lud] 
GnYup [Calcium Silicate] 
Group [Cabon Steel] 

-P r-1 
Group [Celhdosics] 
Group [Ceramic Molds] 

-UP WY1 
Group [Cloth] 
Group [Concrete] 
Group ~irtISoiI] 
Group Filter dust] 
Group Filters] 
Group [Firebrick] 
Group [Glass filter media] 
Group [Glass Rashig Rings] 
Group [Gmphite molds] 

=olJP tGrpphite1 
-up w (Buk &I 
Group w Shiekiing] 
Group [Learled Rubber] 
Group miscellaneous Sources] 
Group [Oil-hi] 
Group [Organic Shdge] 
Group [Other Glass] 
Group [Other metals] 
Group IpaperKloth] 

*up IPaper 
Group plaster of Paris] 
Group plastics] 
Group plexiglass] 
Group lportland Cement] 
Group [Resin] 
Group IRubber] 
Group [Salts] 

3.6m+O3 
2.38OOe+O5 

2.506Oe+O5 
1.335oe+O4 
2.51800+05 
2.2Olb+O4 
6.914Oe+O5 
3.61OOe+O6 
2.114Oe+o5 
7.98OOe+O2 
4.198Oe+O4 
2.99ooe+o5 
2.389Oe+OS 
4.49OOe+o5 
5.21600+05 
6.775Oe+O4 
3.799Oc+O4 
1.72708+05 
3.o6OOe+o5 
l.%5oe+O5 
2.334&+05 
1.559Oe+o3 
2.75 lOe+OS 
6.2OOOe+ 02 
2.5ooo8+05 
o.ooooe+oo 
3.81OOe+OS 
l.l03Oe+O6 
3.432Oe+OS 
1.632@+06 
1.137Oe+o3 
1.432Oe+O6 
8.5OOOe+O2 
2.515Oe+o6 
9.916Oe+o4 
8.3-05 
1.476Oe+O4 
7.219Oe+O4 
L943oe -I- 04 

0.0079 0.790 
O.OQO32 0.032 

0.00014 
o.cmo9 

0.014 
0.909 

0.00957 0.957 
O.OoOsl c.051 
0.00961 0.961 
0.00084 0.084 
0.02639 2.639 
0.13717 i3.m 
0.00807 0.807 
0.00003 0.003 
0.0016 0.160 
0.01141 1.141 
0.00912 0.912 
0.01714 1.714 
0.01991 1.991 
0.00259 0.259 
0.00145 0.145 
0.00659 0.659 
0.01168 1.168 
0.0075 0.750 
0.0089 1 0.891 
0.00006 0.0(X 
0.0105 1 .oso 
o.OoOo2 0.002 
0.00954 0.954 
0 0.000 
0.01454 1.454 
0.04211 4.211 
0.0131 1.310 
0.06229 6.229 
0.00004 0.004 
0.05465 5.465 
o.Oooo3 0.003 
0.0% 9.600 
0.00378 0.378 
0.03 193 3.193 
0.00056 0.056 
0.00276 0.276 
0.00074 0.074 
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Tabk 34. (continued). 

M&i% Fncaiomoftd dhibuhnofti 
axle’ W8StOmrtrix~ tIcfLY identified xnass srtimtted mass. 

smo omupr-I 1.11600+05 0.00426 0.426 
s3121 Gmup me@ - 1st -4 122700+06 0.04683 4.683 
S3121 Grarp[s~-~sbyel 1.227otI+o6 0.04683 4.683 . 
S3 121 Gmup ~SwPl 4.049Oe+o6 0.15454 15.454 . 
SSlll Group [Stainieisr steeq 1.21m+c% 0.04617 4.617 
s5310 Grwp ceP=’ JeM 3.169Oe+os 0.0121 I.210 
sslll Gmup fl- ww 3.844h+O4 . 0.00147 0.147 
S3211 Gmup [u===---d 9.18400+03 o.m35 0.035 
SSlOO Gmupw*~-l 7.109oe+o3 0.00027 0.027 
s3113 Group ~ermiallite] 4.291(k+os 0.01638 1.638 
S5320 w w-4 4.932oe+os 0.01883 1.883 

Non-group Componend 3.20428+03 0.00011 0.011 
TOtAl 2.6173e+O7 1.00 100 

a EDFPSPI-O15546-14, U/15/95. 

b. Matrix codes per DOE Waste Treatabcity Group Guidance, DOE/LLW-217, Rev. 0, January 1995. 

c. As dcriyed from rollup of the Ih4Wl database %wt composition splits as of g/95, which are based on A L Rubcrt, 
Rtfchnccs for Descriptions and Matrix Compositions ofCor,;cnt Code Wastes Stored at thC Transuranic Storage Area, 
IMWI-EDF-004, June 21,1995; L. G. Gale, B. D. R&o, Estimated Waste Matrix Compositions of a&L Waste far 
Treatment Design Bases, IWPF-EDF-0047, June 22,1994; and current updates provided in IMWI. . 

d. As derived from roIlup of database %wt composition splits. 

t. Estimated total mass of INEL alpha-contaminated waste is 3.19EM7 kg (6.49EUM x113). 

f. Other minor matriv components similar to, but not in the group categories, may be assigned to individual waste streams; 
gee detailed information and electronic tables. 

. 
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Table 3-2. Chemical composition of Waste conStituentis of the waste stored in the TSA. i 
vw4 0f waste constituent 

Matrix cod. (a) ~SSIS t48tfi~ comment (4 codtuent (b) CSfbOll Hydroaen Q%l~ Nitrogen sumx Chbrina Fkrorin. Water lnart Refarencas / Notes 

s3117 
S5122 

55111 
Sslll 
53112 
SSlll 
x7211 

x7210 

NOfl-CWlbUStlbk 
GbSS 

Group (Gbss RJlb RhPl Glass Raschig rings 
Group (Other Glaul 0thergl.u 

Metals 

Group (Carbon Sbdl c.rbon sbel 
Group (Stakbss Sleetj sbiilus steel 
Group [Aluminum (metal OT oxkl. form)) Alwnii 

Gmup lranrokun wwl Tantakm low 

Group (Led (BJk WI L.d 

Group [Lead Shiekina) Lead 

SSllO Group (Other metab 

ss123 
Ss123 
S3150 
S3121 
54100 
S3111 
S3113 
s3113 
S314Q 
SSlM 
s3114 
83113 
S3121 
S3113 
S31M 

S5320 
s5410 
SW0 

s5410 

S3121 
S3121 
S3121 
S3121 

Miscebneous Nrm-Combustible 
&oup [Cmmk Molds) Ceramic motds 
Group (Fir.kkk) F- 

Gmup P-=-l concr.te 
Group (Portknd Camant) Portknd cament 

~EYq 

Dirt/soil (RFP) 
Ash 

oroup PW Diiri 
Group [vum#rlite) VOllTlkUllb 

Grwp [SW Ev.p. ..lt.-CC #s 
Gmup (urlkrlown lnon3.n~) 
Gmup [C.klutn Sllk.teI 
(ir#rp WY1 
Gmup (Abr-trl 
c3rwp (Plaster of Paris1 
Group (Miscelknedus Sovrtsr) 

Flltars/lnsuktion 
Group [Fitters) 
Group (Glass flltw medii) Glass filter media 
Group [Astmstos tXers and iruuht*) Asbestos fitter media 

Magnwl. (lnslll.tbn) 
Group [Fitter dust) Filter dust 

lnorg.nb Sludge 

Group [SWW 0.5 hQh N.2O:O.S high C.0 
Group (Sludge - 1 st Stage) Siudge-high Na20 
Group [Sldw - 2nd SW4 Sludge-hiih Co0 
Group [Aqueous sohltkns1 Aqlmous solutbna 

PvUatly Combustible 
Group (Leaded Rubber1 Leaded rubber 
Grav [Orgmk SW4 OrQaflicrludQ~ 
cirarp (thm~~~onbd Resin] Uncemented resin 

Cemented resins 

0.00 0.00 0.00 0.00 0.00 o.co 0.00 -- 0.00 100.00 LG. Gak. B.D. Raivo, IWPF EDF~7,8/22/94 
0.00 0.00 0.00 0.00 0.00 0.W 0.00 0.00 io0.m LG Gal.. B.D. Raivo, IWPF EDF-O047,6/22/94 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.M lM.M 
0.00 0.M 0.M 0.00 0.00 0.00 0.00 0.00 100.90 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 ioo.00 
0.00 0.00 0.00 0.00 0.00 0.M 0.00 0.00 lM.M 
0.00 0.00 0.00 0.00 0.00 0.W 0.M 0.00 lM.M 

0.00 0.00 0.00 0.M 0.00 0.W 0.00 0.00 100.09 

0.999 MIS Met.lr.O.M)l HVPM 0.00 0.00 0.00 0.M 0.00 
Miill.neous rnatal 0.00 0.00 0.00 0.00 0.00 
tfW’M (tn. Cd) 0.00 0.00 0.00 0.M 0.00 

0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.M 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.00 0.00 0.M 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 
0.65 0.13 0.00 0.00 0.M 

46.64 5.00 35.61 0.00 0.05 
3.96 0.54 0.00 0.00 0.00 
3.96 0.54 0-M 0.00 0.00 
CM 0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 0.00 

0.00 
0.00 
0.00 
0.00. 

0.00 
0.00 
0.M 
0.00 

0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.M 

0.00 
0.00 
0.00 
0.M 

33.10 4.47 1.01 0.26 0.51 
26.69 3.65 0.m 0.00 0.00 
63.93 6.97 0.00 0.00 0.M 
27.66 2.32 0.00 0.00 0.00 

Uncsmented resin 
kphall 
8en.le~e.d 
sllw~ 

63.03 6.97 0.00 0.00 0.00 
4.29 0.46 0.05 0.05 0.12 

33.20 3253 25.19 0.00 0.03 
0.41 0.06 0.42 0.00 0.00 

CombustIblea 
Pkstks 
0.6M PatwO. Pvc:0991Tafkn 

polv 
WC 
T.fkn 
Pkxiil.s 

Rubber 
Rubber 
SurgeanJ glove 

M~Uanwua Combustkks 
Gr.phlb 
Graphite 
Paper/Cloth 
Paper 
Cbth 

CSldkWd 
Paper, Cardbaard 

77.40 11.88 2.99 0.09 0.02 
64.93 13.49 0.35 0.11 0.02 
47.36 573 9.06 0.M 0.01 
24.M) 0.00 0.00 0.00 0.00 
59.99 6.05 31.96 0.00 0.00 

76.23 10.26 2.32 0.65 1.16 
76.23 10.26 232 0.65 1.16 

99.19 0.70 0.00 0.00 0.01 
99.19 0.70 0.M 0.00 0.01 
49.54 5.27 37.59 0.00 0.05 
49.54 5.27 37.59 0.00 0.05 
49.54 5.27 37.59 0.M 0.05 
46.94 5.00 35.61 0.00 0.05 
49.54 5.27 37.59 0.00 0.05 
49.54 5.27 37.59 0.00 0.05 

0.00 
0.00 
0.00 

0.W 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.w 
0.w 

0.w 
0.00 
0.00 
0.00 
0.00 

0.w 
0.00 
0.w 
0.00 

0.00 
39.69 

0.00 
0.03 

0.w 
0.00 
0.w 
0.w 

7.11 
0.00 

35.72 
0.00 
0.00 

0.00 
0.00 

0.00 
0.00 
0.00 
0.N 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 

0.00 
0.00 
0.00 

109.99 
lM.M 
100.M 

LG. Gal., 8.0. Raii, fWPF EOFQ047,6/22/94 
LG. Gal.. B.D. Raivo, IWPF EDF-O047,6122/94 . 
LG. Gok. B.D. Raivo, IWIJF EDFM)41,6/22/94 
LG. Gab, E.D. Raii, IWPF EDF-7. @22&l 
Gmup (Lead (Bulk Pb)] same inert composition as Lad from LG. G&s, B.D. Raivo. IWPF EDFUJ47.8)22194 
Gmup [Lead Shiaidii] same inert wmpositikn as Lead from LG. Gsla, B.D. Raivo, iWPF EDFXiO47.6/22/94 
Ratio Group (Other Metals] to 0.999 Mist Melal.:O.Ml HVPM based or\ Content Code 469 and IMWI total estimated masses for content codes and EDF 0047 for Misc. 
Metal to HVPM splits. 
LG. Gal., B.D. Raii, IWPF EDFm7,6/22/94 
LG. Gak, B.D. Raivo, MlpF EDFm7,6/22194 

0.00 0.00 lM.M LG. Gal., 8.0. Raivo. IWPF EDF-9947,8122194 
0.00 3.00 97.00 LG. Gai., B.D. Raii, IVVPF EDF-W47,6t22/94 
0.00 6.72 91.26 LG. Gak, B.D. Raivo, IWPF EDF9947, &22/94 
0.00 5.00 95.99 LG. Gak, B.D. R&o, tWPF EDFUX7.6/22/94 
0.00 10.00 90.00 LG. Got., B.D. Rahrq. fWPF EDF-0047,6/22!94 
0.00 0.00 lM.M LG. Gale, B.D. Raiuo, lwpF EDFUl47,6/22/94 
0.00 5.M 95.00 LG. G.I., B.D. Raivo. RVPF EDF-9947,8122194 
0.00 5.00 95.69 LG. Gale, B.D. Raivo. IWPF EDFa7.6122194 
0.00 0.13 96.66 L-0. Gate, B.D. Raivo, IWPF EDF-O947,6122/94 

0.00 10.09 242 Assume inert fractkns same composition as wood per IWPF EDFXKl47, Content Code 30. 
0.00 5.00 99.59 LG. Gate. 8.D. Raivo, IWPF EDF-OOI7.6/22/94 
0.00 9.00 99.59 LG. Gab. B.D. Raivo. IWPF EDF-9947,6122/94 
0.00 200 96.99 LG. Gale, 8.D. Raivo, MlpF EDF-0047.6122194 
0.00 10.00 90.00 LG. Gal., B.D. Raivo, IWPF EDF-9947.6/22/94 

0.00 60.00 49.60 Fmm RNPF EOFW7, (CC 7), group [Sludge] is 50% 1 st Stage, 59% %d Stage sludge. 
0.00 60.00 40.00 LG. Gal., B.D. R&o. RVPF EDFw7,6!22/94 
0.00 60.M 40.00 LG. Gals. B.D. Raivo. lWPF EOFw7.6122194 
0.00 lO9.99 0.00 LG. Gate, B.D. R.&o. RNPF EDF-9947, &22/94 

0.00 
0.00 
0.00 
0.00 

0.00 
0.00 

10.00 
20.00 

0.00 
0.00 
0.00 
0.00 

10.00 
0.00 
3.35 

20.77 

60.56 LG. Gak. B.D. Raivo, IWPF EDF9047.6iZt94 
29.97 LG. Gate. B.D. Raivo, RNPF EDF-9947,6/22/94 

0.00 LG. G.I.. B.D. Raii, IWPF EDF-9947.6!22/94 
50.90 LG. Gai.. B.D. Raii. IWPF EDF-O947,6/22/94 

EDF 9947 cementad rasin can&s of rasin and portlsnd cement, IMWI Group identifiers split the camanted resin into rasin and pc&nd amen!, (Ex. Content Code 
0.00 432). Use inert fradtkn for Group (Undemented R&j f0f th0 &XJp iib~h]. 

95.01 LG. Gale, B.D. Raivo, IWPF EDFa7.8122194 
34.70 LG. Got., 8.0. Raivo, lwpF EDF-0047.6122/94 
76.34 LG. Gala. B.D. Raiva. IWPF EDFXl947,6I22/94 

0.06 0.00 1.36 The ptastk ntk (0.6 Poly.o.199 Fw:0.001 Teflon) Fmm EDF 9947 is based on the narrative in EGGWwl8503 and vw-F1626921 (WASTDAn.wfc3). 
0.00 0.00 1.19 LG. Gate, B.D. Raiw. MrPF EDF&347,6/22/94. 1 

0.00 0.00 207 LG. Gate. B.D. Rake. fWPF EDFw7,6/22/94 
76.00 0.00 0.00 LG. Gate, B.D. R&o. IWPF EDFm7,6122194 

0.06 0.00 0.M LG. Gate. B.D. R&o, IWPF EDF-0047,6/22/94 

0.00 
0.M 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.M 
0.00 

0.00 9.34 LG. Gab, B.O. Raivo. IWPF EDF-0047.6/22194 
0.00 9.34 LG. Gak, B.D. R.&o. IWPF EDF.O947,6122/94 

0.00 0.10 LG. Gak, 8.0. Raii. RvPF EDF0047,6!22/94 
0.00 0.10 Auume inert fraction oompositkn is the same u G~phite. 
5.00 255 ASSLUW 5050 paper/ckth split with composition from EDF-0047. - 
5.00 2.55 LG. Gale, 8.0. Rake, MlpF EDF-0047, &22@4 
5.00 2.55 LG. Gale, B.D. Raivo. IWPF EDF-0047.6122!94 

10.00 242 LG. Gale, 6.0. Raivo. IWPF EDFXXl47,6/22t94 
5.00 2.55 LG. Gate, 13.0. Raivo, IWPF EDF-O047,6/22194 
5.00 2.55 Assume inert fractions same campositkn as Papar, Cardboard Per WPF EDF-6947. 

(a) Masts Codes per DDE Waste Tre.tabiiity Group Guid.rke, DOEILLW-217, Rev. 0, January 1995; Matrix Component Groupings per iMWl9~95 with referma to I~VI ~~~-004, AL. Ruberf JUIO 21,l ggs. 
(‘4 tWPF EDF 0047, LG. Gale, June 22.1994 
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Table 3-4. Chemical composition of the inert fraction ?!waste constituents stored in the TSA (expressed as a fraction, &he totd constituent chemicals). 
wWdharthc!bn 

Mobhlcodo(o) INrloMo~ - (0) comonlm m ‘MoUFom(b.o) AhdumBom Bdum Cohbm CoBO4 Cadn&mCdm ChrmhnCoppot GoRum lmm L& WeYryplmOWd phaphoMP-KNO3 Eakon Bobll NON03 lonlolum~ TkniumTuwtonvvudumm0 so3 a co2 lobI RduenwINdr 

2 0.00 12W 0.00 am am 0.w 0.00 0.00 om 0.00 0.00 O.CC 
2 0x4 5.00 0.00 6.00 0.00 0.w 0.w 0.00 0.w a.00 0.00 0.00 

0.w 
0.00 

0.w 
0.00 
0.70 
0.w 

0.w 

0.w 

200 
2w 
0.w 

01.64 
OR 
0.37 
241 
201 
&a7 
4.n 

17.m 
0.44 
0.w 
0.w 
0.w 
0.00 
0.w 
0.00 

0.12 
0.95 

l#.lS 
08.00 

LO1 

3.15 
2w 
422 
0.00 

029 
0.04 
0.W 
127 

0.00 
0.16 
0.08 
0.04 
0.w 

0.w 
0.00 
0.01 
0.00 
ON 

0.50 
OS8 

0.w 

0.w 

0.13 
0.13 
0.13 
0.12 
0.13 

0.13 

0.00, 0.00 
0.00 0.w 

0.4s 0.00 
0.00 aw 
0.00 0.00 
0.w 0.00 

0.w 0.w 

0.00 0.00 

0.w 2.00 
0.00 2.00 
0.w 0.00 

0.w 0.00 
0.w 0.w 
0.w 0.00 
0.00 0.00 
0.w 0.w 
0.1s 1.13 
0.w 0.00 
0.w 0.w 
0.00 0.00 
0.w 0.00 
0.w 0.00 
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Table 3-S. Particle size distribution and mean density of RWMC soil.’ 

Particle size distribution of as received RWMC soil 

Particle size 
(mm) Wt% Cumulative Wt% 

-0.075 10.98 10.98 

0.075-O. 15 15.35 26.33 

0.15-0.3 5.63 3 1.96 

0.3-0.6 6.64 38.60 

0.6-l 5.98 44.58 

l-2.36 12.98 57.56 

2.36-25.0 42.44 100 

. . of RWMC SQLL Portion ~1 m (44.5% < 1 mm). 

Particle size 
b-4 

-0.075 

0.075-O. 15 

0.15-0.3 

0.3-0.6 

0.6- 1 

Mean density 
Wt% Cumulative Wt% (e/cm’) 

24.64 24.64 2.55 

34.43 59.07 2.48 

. 12.62 71.69 2.58 

14.89 86.58 2.66 

13.42 100 2.54 

Mass fraction ave density 2.55 
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a. Sample (one ten gallon drum, 35 kg) collected from the Lost River Spreading Area A adjacent to the RWMC 
which is commonly used as a source of soil fill for the RWMC, EGG-WTD-9749, June 149 1. 
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Table 3-6. Cation exchange capacity of RWMC soil. 

Particle size 
(m-M 

0.6-l 

Cation exchange capacity’ 
(milliequivalent/ 100 grams) 

Ashed Unashed 

17.7 17.2 

0.3-0.6 13.9 15.5 

0.15-0.3 

Unclassified 

a. Sample (one ten gallon drum, 35 kg) collected from the Lost River Spreading Area A adjacent to the RWMC 
which is commonly used as a source of soil fill for the RWMC. Portion of sample ~1 mm blended (44.5% ~1 
mm), EGG-WTD-9749, June 199 1. 
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Table 3-7. Mineral content of RWMC soil. 

Typical breakdown: 37 wt% quartz, 48 wt% clay minerals, 10 wt% calcite, and 5 wt% minor 
constituents. 

Wt% of snecies’ 

Mineral snecies Unclassified l-0.6 mm 0.6-0.3 mm 0.3-0.15 mm 0.15-.075 mm -0.075 mm 

Qum 37.46 35.98 34.67 34.68 

Ill/Mont-Random 25.77 23.08 28.22 26.26 

Fe-IlliteMontronite 10.71 13.76 14.12 11.88 

Calcite 9.92 10.34 9.68 10.07 

Illite 8.35 4.70 6.37 7.16 

Chlorite-Mg 3.33 4.57 2.41 4.49 

Rutile 0.74 0.78 0.76 - 0.81 

Andesine 1.33 4.64 2.41 0 

Hydrous Phosphate 0.37 0.40 0.38 0.43 

Microcline 1.98 1.79 0.94 1.15 

Oligoclase 0 0 0 3.16 

39.24 37.77 

25.04 27.09 

9.08 9.59 

8.86 10.50 

6.70 8.94 

4.54 3.31 

0.66 0.70 

0 0 

0.34 0.39 

2.85 1.42 

2.63 0.24 

a. Sample (one ten gallon drum, 35 kg) collected from the Lost River Spreading Area A adjacent to the RWMC which 
is commonly used as a source of soil fill for the RWMC. Mineral Content as a function of particle size for RWMC soil. 
Portion of sample ~1 mm blended (44.5% < 1 mm), EGG-WTD-9749, June 1991. 
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Table 3-8. Chemical composition of RWMC soil. 
Typical composition: SQ64.0 wt%, A&O, 11.0 wt%, F+O, 4..0 wt%, Fe0 0.7 wt% , CaO 7.0 wt%, 

K,O 2.0 wto/o, MgO 2.0 wt%, Organic 0.5 wt%, TiO, 0.7 wt%, NqO 0.3 wt%. 

Wt% of comnound* 

Compound Unclassifkd l-0.6 mm 0.6-0.3 mm 0.3-0.15 mm 0.15-.075 mm -0.075 mm 

SiO, 64.81 63.57 64.20 63.17 66.37 64.92 

403 11.15 11.09 11.46 11.67 10.91 11.05 

F%Q 3.70 3.97 3.78 3.85 3.17 3.40 

CaO 6.84 7.22 6.87 7.00 6.09 7.13 

w 2.26 2.21 2.14 2.24 2.25 2.20 

Mgo 2.14 2.41 2.13 2.46 2.39 2.20 

H,O 3.50 3.28 4.90 5.29 4.12 5.05 

H,O+ 2.51 2.51 2.54 2.64 2.48 2.52 

co2 4.36 4.54 4.25 4.42 3.90 4.61 

TiO, 0.735 0.780 0.756 0.805 0.657 0.699 

Fe0 0.698 6.738 0.806 0.810 0.798 0.753 

FeS, 0.019 0.019 0.019 0.019 0.019 0.019 

N&O 0.252 0.423 0.454 0.382 0.409 0.205 

BaO 0.094 0.093 0.088 0.094 0.092 0.089 

ho5 0.192 0.206 0.198 0.222 0.179 0.202 

Organic 0.54 0.56 0.76 0.87 0.64 0.68 

a. Sample (one ten gallon drum, 35 kg) collected from the Lost River Spreading Area A adjacent to the RWMC 
which is commonly used as a source of soil fill for the RWMC. Chemical composition as a function of particle size 
for RWMC soil. Portion of sample ~1 mm blended (44.5% ~1 mm), EGG-W’?D-9749, June 1991. - 
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Table 3-9. Particle size distribution and mean density of Rocky Flats Plant soil.’ 

Particle size distribution of as received RFP soil 

J 

i . J 

I 

J -- 

Particle size 
(Id 

-0.075 

0.075-0.15 

0.15-0.3 

0.3-0.6 

0.6-l 

l-2.36 

2.36-37.5 

Wt% Cumulative Wt% 

5.2 5.2 

16.3 21.5 

18.7 40.2 

16.8 57.0 

7.5 64.5 

6.9 71.4 

28.6 100 

Particle size and densitv distribution of RFP soil. Portion ~1 mm blended (64.5% +nm~ 

Particle size 
(mn.9 

-0.075 

0.075-0.15 

0.15-0.3 

0.3-0.6 

0.6-l 

Wt% 

8.0 

25.2 

28.9 

26.1 

11.7 

Mean density 
Cumulative Wt% (g/cm3) 

8.0 2.51 

33.2 2.47 

62.1 2.41 

88.3 2.54 

100 2.63 

Mass fiaction ave density 2.49 

a. Sample (18 one gallon cans) collected about 150 yards southeast of 903 Pad, EGG-WTD-9749, June 199 1. 

I 
.-i 

- 1 
-. 

3-15 



Table 3-l 0. Cation exchange capacity of RFP soil. 

Cation exchange capacitqr 

Particle size 
(milliequivalent/lOO grams) 

(mm) Ashed Unashed 

0.6-l 5.5 9.4 

0.3-0.6 7.8 32.7 

0.15-0.3 15.5 37.7 

0.075-O. 15 16.1 35.5 

-0.075 12.8 27.2 

Unclassified 13.3 34.4 

a. Sample (18 one gallon cans) collected about 150 yards southeast of 903 Pad. Portion of sample 
~1 mm blended (64.5% < 1 mm) EGG-WTD-9749, June 1991. 
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Table 3-11. Mineral content of Roclw Flats Plant soil. . 

Typical breakdown: 47 wt% quartz, 38 wt% clay minerals, 13 wt% feldspars, and 2 wt% minor 
constituents. 

I Wt% of species’ 

Mineral species Unclassified l-O.6 mm 0.6-0.3 mm 0.3-0.15 mm 0.15-.075 mm -0.075 mm 

I Qu- 47.23 68.5 1 48.48 41.70 39.07 39.86 

Illite-Ca 20.76 13.99 16.57 17.77 20.88 20.84 

I Microcline 7.68 6.12 11.36 4.42 4.00 1.21 

Ill/Mont-Random 12.45 9.09 9.94 25.39 18.79 18.76 

I Chlorite-Fe 4.23 0.46 1.68 0.23 2.34 1.96 

Labradorite 4.92 0 5.64 3.86 0 0 

Fe-IlliteMontronite 0.04 0 4.97 2.38 3.51 4.20 

.J 

Andesine 0 0.68 

Rutile 0.56 0.26 

Calcite 0.42 0.60 

Hydrous Phosphate 0 0.26 

pyrite 0.09 0.02 

Apatite 0.40 0 

pyr oxene 1.04 0 

Mg-Siderite (Mg 15) 0 0 

Dolomite 0 0 

0 

0.45 

0.38 

0 

0.02 

0.43 

0 7.98 10.32 

0.62 0.68 0.70 

0.11 0 0 
0 0.46 0.46 

0 0.11 0.09 

0.50 0 0 

1.71 1.43 0.95 

1.01 0 0 

0 0.49 0.53 

d a. Sample (18 one gallon cans) collected about 150 yards southeast of 903 Pad. Mineral content as a function of 
particle size for RFP soil. Portion of sample ~1 mm blended (64.5% < lmm), EGG-WTD-9749, June 1991. 
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Table 3-l 2. Chemical composition of Roclq Flats Plant soil. 

Typical composition: SiOi 75.0 wt%, A&O, 11 .O wt%, F%03 2.0 wt%, Fe0 2.0 wt%, CaO 2.0 wt%, 
K,O 3.0 wt%, MgO 1.7 wt%, Organic 6.0 wt%, TiO, 0.7 wt%, N%O 0.5 wt%. 

Wt% of compound’ 

Compound Unclassified l-0.6 mm 0.6-0.3 mm 0.3-0.15 mm 0.150.075 mm -0.075 mm 

SiO, 74.14 85.00 76.15 72.24 70.69 70.88 

403 11.29 6.78 10.83 12.40 13.02 12.97 

Fe203 1.90. 1.32 2.49 2.78 2.90 3.01 

Fe0 1.87 0.63 0.79 1.58 1.71 * 1.61 

CaO 1.90 0.99 1.76 2.10 2.10 2.03 _ 

K,=: 3.16 2.32 3.37 3.30 3.20 3.17 

Mgo 1.78 0.64 1.35 1.60. 1.83 1.73 

H,O- 12.83 5.29 9.54 17.23 12.79 12.11 

H,O+ 2.05 1.12 1.68 2.15 2.25 2.22 

co2 0.19 0.30 0.17 0.54 0.40 0.27 

TiO, O.J54 0.758 0.452 0.615 0.677 0.698 

FeS, 0.094 0.019 0.019 0.019 0.112 0.094 

N%O 0.467 0.224 0.686 0.438 0.741 0.811 

BaO 0.066 0.044 0.066 0.072 0.07 1 0.069 

m 0.204 0.133 0.184 0.217 0.239 0.238 

Qrganic 5.87 3.50 5.83 10.55 6.32 5.50 

a. Sample (18 one gallon cans) collected about 1 SO yards southeast of 903 Pad. Chemical composition as a function 
of particle size for RFP soil. Portion of sample 4 mm blended (64.5% < 1 mm), EGG-WTD-9749, June 1991. 
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